Genotoxic and cell-transformation effects of multi-walled carbon nanotubes (MWCNT) following in vitro sub-chronic exposures.
BEAS-2B cells were sub-chronically exposed (up to 4 weeks) to low doses of multi-walled carbon nanotubes (MWCNT, NM403). Genotoxic effects were evaluated using the comet and the micronucleus (MN) assays at three different time-points. The expression of different interleukins (IL) such as IL-1B, IL-6 and IL-8, as well as HO-1 as stress marker, was assessed after 3 weeks treatments. As a hallmark biomarker of cell-transforming ability we used the soft-agar assay, which detects anchorage-independent cell growth. Our results show high levels of intracellular reactive oxygen species (ROS) associated to MWCNT exposure. Nevertheless, an important proportion of these ROS levels seems to be associated to solubilized metals contaminants present in NM403, more than to the internalized MWCNT. No primary DNA damage was obtained in the Comet assay although significant levels of chromosome damage were detected using the micronucleus assay. A significant decrease in the expression of the studied cytokines was observed and significant increases in the number of induced colonies were obtained when the ability of induce anchorage-independent growth was determined. These results show that chromosome damage and reducing inflammatory signalling correlated with an increase in attachment-independent growth associated with sub-chronic MWCNT exposure.